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Making Choices While Smelling,
Tasting, and Listening: The Role of
Sensory (Dis)similarity When
Sequentially Sampling Products
Marketers are increasingly allowing consumers to sample sensory-rich experiential products before making
purchase decisions. The results of seven experimental studies (two conducted in field settings, three conducted in
a laboratory, and two conducted online) demonstrate that the order in which consumers sample products and the
level of (dis)similarity between the sensory cues of the products influence choices. In the absence of any
moderators, when sampling a sequence of sensory-rich experiential products (e.g., fragrances, chocolates,
flavored beverages, music) with similar sensory cues (e.g., smell, taste, color, sound), consumers prefer the first
product in the sequence. However, when sampling a sequence of products with dissimilar sensory cues,
consumers prefer the last product. These findings (1) contribute to a better understanding of the role of sequential
sensory cues on consumer choice formation, (2) have implications for effects related to sensory habituation and
sensory trace fading, and (3) help resolve apparent inconsistencies in prior research on order effects in the context
of choices for sequentially sampled experiential products.
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Managers are increasingly focusing on experientialand sensory aspects when formulating marketingstrategies (Wyrley-Birch 2013). Experiential prod-
ucts, such as foods, beverages, and fragrances, tend to be
rich in sensory cues, such as taste, smell, and color (Krishna
2012; Troye and Supphellen 2012). As a result, marketers
for these types of products often manipulate sensory inputs
to enhance the overall product experience. For example,
although Unilever sells both Axe deodorant and Dove
deodorant, the company has engineered the sound made by
Axe spray to be different from the sound made by Dove
spray (Hall 2013). In addition, for sensory-rich products
(e.g., fragrances, food/beverages, music), marketers are
often able to facilitate sampling opportunities for con-
sumers before they make purchase decisions (Biswas, Gre-
wal, and Roggeveen 2010; Nowlis and Shiv 2005; Shiv and
Nowlis 2004; Wadhwa, Shiv, and Nowlis 2008). Indeed,
companies and retailers have been increasingly eager to
provide free samples of food/beverage items at supermar-
kets (Notte 2011) and offer fragrance samples on scented
strips at department stores and in magazines (Thau 2012).
The increased availability of sampling opportunities is
largely driven by companies that consider providing free
samples a more powerful and cheaper alternative to tradi-
tional forms of advertising (Tuttle 2011). Thus, according to
some estimates, the food and beverage industry alone
spends more than a billion dollars annually on free product
samples (Horovitz 2011). Similarly, companies also spend
tens of millions of dollars on fragrance strips (also called
“scent strips”). Scent strips have been commercially used
since the late 1970s, and within ten years, companies were
spending more than $40 million on scent strip samples
(Malcolm 1988). Currently, retailers use scent strip samples
aggressively as a major marketing tool (Louis 2011).
Despite the existence of such widespread sampling
practices for sensory-rich products, it is unclear whether
and how the order in which consumers sample products
with similar or dissimilar sensory cues influences their
choices. This is especially relevant because consumers are
often able to sample multiple items before purchase
(Biswas, Grewal, and Roggeveen 2010; Louis 2011). More-
over, although there is a rich emerging literature stream in
the domain of sensory marketing (for a detailed review, see
Krishna 2012), no study has examined the order effects of
sampling a sequence of products with similar versus dis-
similar sensory cues on product preferences or choices.
Because determining preferences from a set of options is an
important aspect of consumer decision making (Biswas,
Zhao, and Lehmann 2011; Hoegg and Alba 2007), examin-
ing how consumer product preferences and choices are
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determined by a sequence of products with similar versus
dissimilar sensory cues has both theoretical and practical
implications. In this regard, the findings of our research
contribute to a better understanding of the role of sequential
sensory cues on consumer choice formation.
As an illustrative example, suppose that a consumer
samples two fragrances using scent strips. Would the con-
sumer’s final preference be influenced by the order in
which she sampled the fragrances? We posit that her prefer-
ence would depend on the level of similarity between the
sensory aspects of the sampled products. Specifically, we
propose that when two sequentially sampled products have
similar sensory cues (e.g., olfactory, visual), there will be
greater preference for the product sampled first. In contrast,
when the sequentially sampled products have dissimilar
sensory cues, there will be greater preference for the prod-
uct sampled last. We also demonstrate that although this
pattern of results holds for different types of sensory cues, it
does not hold for nonsensory cues (e.g., brand name). The
present research is the first to examine how (dis)similarity
of sensory cues for a sequence of sampled products can
influence choice.
Although we are not aware of any research on the role
of sensory (dis)similarity of sequentially sampled products
influencing choices, there is a rich literature on order effects
in general (Biswas, Biswas, and Chatterjee 2009; Gürhan-
Canli 2003). Researchers have typically observed two types
of order effects: primacy effects, whereby the stimulus
encountered earlier in the sequence is more influential
and/or better recalled, and recency effects, whereby the
stimulus encountered later in the sequence is more influen-
tial and/or better recalled (Gürhan-Canli 2003).
Prior studies on order effects have predominantly been
conducted using nonsensory product cues and have had a
judgment rather than a choice focus. In contrast, limited
research has examined order effects on choices/preferences
after sampling (i.e., actually consuming) a sequence of 
sensory-rich products, with Biswas, Grewal, and Roggeveen
(2010), Dean (1980), Mantonakis et al. (2009), and O’Brien
and Ellsworth (2012) among the exceptions. Notably, these
four studies report different results pertaining to order
effects of sampling sequential products. For example, Dean
(1980) had participants sample a sequence of two beverages
and reports primacy effects such that the majority of partici-
pants preferred the beverage they sampled sequentially
first. Mantonakis et al. (2009) examined the order effects of
sequential sampling of wines and also report primacy
effects, especially for shorter sequences, whereby partici-
pants preferred the wine sampled first. In contrast, Biswas,
Grewal, and Roggeveen (2010) report recency effects,
whereby participants indicated stronger preference for the
product (e.g., beverage/music) sampled sequentially last.
More recently, O’Brien and Ellsworth (2012) had partici-
pants sample a sequence of chocolates and also report
recency effects such that the chocolate sampled last was
most favorably evaluated. Our research findings should
help resolve the apparent inconsistency of these prior stud-
ies, as we discuss in detail in a subsequent section.
In summary, we examine order effects of sampling a
sequence of products with similar versus dissimilar sensory
cues on product preference. We use a variety of products
that are rich in sensory cues, including fragrances, food
products (e.g., beverages, chocolates), and music clips. We
test our hypotheses in seven diverse experimental studies
(two conducted in field settings, three conducted in a labo-
ratory, and two conducted online [one with participants
from a national online panel and another with university
students]). Study 1a, a field experiment conducted at a
restaurant, examines how sampling a sequence of beverages
with either similar or dissimilar sensory cues (taste and
color) influences product preference. The results show that
when the products have similar sensory cues, there are pri-
macy effects, but when the products have dissimilar sensory
cues, there are recency effects. Study 1b, another field
study, replicates the findings of Study 1a using a different
set of products (chocolate samples). Study 1c shows that the
recency effects observed for dissimilar sensory cues hold
regardless of whether the sensory cues vary on one dimen-
sion or multiple dimensions. Study 2 examines whether the
order effects of sampling products with similar versus dis-
similar cues holds in the case of nonsensory cues. Study 3
provides evidence in support of our theoretical claims by
examining the effects of sensory interruption. Specifically,
participants sampled (i.e., sniffed) a sequence of two scent
strips as well as either a cup of coffee beans (presence of
sensory interruption) or a cup of cotton balls (absence of
sensory interruption) between smelling the scent strip sam-
ples. Study 4a enhances the generalizability of the previous
studies by increasing the number of products sampled.
More importantly, the results of Study 4a provide additional
evidence regarding our theoretical claims. Finally, Study 4b
replicates the key findings of our previous studies when
consumers have the option of being indifferent when mak-
ing choices.
Theoretical Background
As mentioned previously, most prior research studies on
order effects have been conducted in the context of nonsen-
sory cues and product attributes—such as information on
price discounts, warranties, and brand reputation—and
focused on judgment rather than on choice/preference.
These studies have typically found primacy effects, in terms
of better recall of earlier pieces of data, which have often
been explained by the role of information rehearsal in
working memory (Biswas, Biswas, and Chatterjee 2009;
Büyükkurt 1986; Oberauer and Lewandowsky 2008).
The process is likely to be significantly different for
sensory cues, such as odor or taste, mainly because sensory
cues are typically ambiguous and therefore difficult to
encode or retrieve (Shapiro and Spence 2002). We propose
that when encountering sensory cues while evaluating a
sequence of products, two opposing forces influence the
order effects of sampling the products. First, from the per-
spective of sensory traces, there will be an inherent ten-
dency to prefer the item sampled sequentially last. That is,
experiences associated with a sensory cue tend to form
traces in the brain (Graziano and Sigman 2008; Yu, Pono-
marev, and Davis 2004). With multiple sensory cues, the
traces associated with a sequentially earlier sensory stimu-
lus tend to fade (i.e., decay) when subsequent sensory stim-
uli are experienced (Biswas, Grewal, and Roggeveen 2010;
Sergent et al. 2013). This phenomenon occurs primarily
because each sensory cue is processed in sensory-specific
areas of the brain (Driver and Noesselt 2008); therefore,
over time or with additional sensory cue inputs, the traces
associated with the earlier sensory cues fade (Engel and
Andrieux 2010; Graziano and Sigman 2008; Zylberberg et
al. 2009). As a result, this stream of research has suggested
that recency effects will be present, resulting in preference
for the last sampled product in a sequence (Stecker and
Hafter 2009). For example, Biswas, Grewal, and
Roggeveen (2010) find that when sampling a sequence of
experiential products, consumers have more vivid recall of
the experience associated with the item sampled last.
In contrast, research in the domain of sensory habitua-
tion has suggested that people will prefer the first sensory-
rich product in a sequence (i.e., primacy effects) because
there is likely to be decreased sensitivity to, or liking of,
repeated exposure to a stimulus (Epstein et al. 2009;
Morewedge, Huh, and Vosgerau 2010). Sensory habituation
has been explained from both physiological and neurologi-
cal perspectives. Specifically, because a sensory cue elicits
physiological and neurological responses, repeated applica-
tions of the sensory cue will result in decreasing responses;
this overall process is conceptually how habituation is
defined (Thompson 2009). As a result, for example, the first
chocolate is usually considered more desirable than subse-
quent ones (e.g., Morewedge, Huh, and Vosgerau 2010).
Note that although sensory habituation and sensory-specific
satiety would make similar predictions in many cases
(including in the contexts of our studies) and are sometimes
used interchangeably in the literature (Epstein et al. 2009),
they are different constructs with clear distinctions between
them. Sensory habituation refers to decreased sensitivity or
the phenomenon of becoming used to a certain type of sen-
sory stimulus, whereas sensory-specific satiety is reduced
pleasantness often associated with, for example, repeated
orosensory exposure to a particular food or beverage
(Havermans, Siep, and Jansen 2010; Inman 2001). In other
words, sensory-specific satiety is unidirectional, whereas
sensory habituation need not be unidirectional. For exam-
ple, a loud noise will initially evoke a startled response, but
repeated exposure to this noise will cause sensory habitua-
tion to this stimulus. Sensory-specific satiety, however, has
no significant role in this scenario.
In summary, the theoretical model related to sensory
trace fading effects would predict recency effects (i.e., pref-
erence for product sampled last in the sequence), whereas
sensory habituation theory would predict primacy effects
(i.e., preference for product sampled first in the sequence).
Which one of these theoretical effects will be dominant
when sampling a sequence of sensory-rich experiential
products? We propose that the answer depends on the level
of (dis)similarity between the sensory cues encountered in
the sequence. When the encountered sensory cues are simi-
lar, there is likely to be a greater effect of sensory habitua-
tion (or satiety) because repeated exposure to the same or
similar sensory stimuli enhances sensory habituation
(Avena and Gold 2011). As a result, when sampling a
sequence of products with similar sensory cues, sensory
habituation will cause primacy effects in terms of prefer-
ence for the first sampled product. In contrast, when the
sequentially encountered sensory cues are dissimilar, the
effect of sensory habituation is weakened (Epstein et al.
2009). As a result, there will be a more dominating influ-
ence of sensory trace fading effects. Therefore, when sam-
pling a sequence of products with dissimilar sensory cues,
recency effects, in terms of preference for the last sampled
product, will be present because earlier sensory traces will
have faded. Formally stated:
H1: When sampling a sequence of products with similar sen-
sory cues, consumers will prefer the first product (pri-
macy effect). However, when sampling a sequence of
products with dissimilar sensory cues, consumers will pre-
fer the last product (recency effect).
Study 1a: Method
Design, Participants, and Procedure
Study 1a is a field experiment conducted at a casual dining
restaurant in the northeastern United States, in collaboration
with the restaurant management. The experiment had a
between-subjects design with two products from the same
category (flavored beverages) but with either similar or dis-
similar sensory cues. Forty-four restaurant patrons (Mage =
42 years; 52% female) participated in this field experiment
in exchange for complimentary beverages (i.e., in addition
to the beverages in the experiment, participants received a
coupon for a free beverage from the regular menu).
The flavored beverages were prepared by mixing com-
mercially available water flavor enhancers. In the similar
sensory cue conditions, the two beverage mixes had either
eight or six squirts of lemonade flavor added to a half-gallon
of purified water. In the dissimilar sensory cue conditions,
the two beverage mixes had either eight squirts of lemonade
flavor or six squirts of strawberry watermelon flavor added
to a half-gallon of purified water. As a result, in the similar
sensory cue condition, the beverages (i.e., flavored water)
were almost identical in taste and color, whereas in the dis-
similar sensory cue condition, the beverages differed in
both taste and color. We conducted a pretest (n = 31) to
ensure that the beverages were equally desirable in inde-
pendent evaluations. Participants sampled multiple bever-
ages and also undertook several unrelated tasks between
each beverage sampling to ensure that there were no order
or carryover effects. Participants indicated their taste per-
ceptions immediately after sampling each beverage (rather
than at the end of a sequence, as in the main studies). Par-
ticipants indicated their taste perception on a seven-point
scale, as in prior studies (e.g., Elder and Krishna 2010; 1 =
“very bad taste,” and 7 = “very good taste”). The results of
the pretest showed that the eight-squirt lemonade, the six-
squirt lemonade, and the six-squirt strawberry watermelon
mixes had taste ratings of 3.79, 3.48, and 3.57, respectively,
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and these values are not significantly different from one
another (all p-values > .30).
In the main experiment, a researcher randomly
approached restaurant patrons and asked them to participate
in the study in exchange for a free drink coupon. The data
collection spanned several business hours, resulting in a
broad sampling of customers. We created a cover story sug-
gesting that the restaurant was considering including addi-
tional beverage options on its menu and was looking for
customer feedback. Because the restaurant already had sev-
eral beverage options (including nonalcoholic cocktails) on
its menu, we deemed it a credible cover story.
The restaurant patrons were then randomly offered two
beverage samples that were either similar to or different
from each other on the sensory cues of taste and color. The
survey instructed participants to sample the two beverages
(4 ounces each) sequentially. We randomized the order in
which participants sampled the beverages to avoid order
effects related to a particular beverage. Participants
responded to the key dependent variable of product prefer-
ence (“Between the two beverages that you sampled, which
one did you like more?”).
Results
Overall, consumers chose the beverage sampled sequen-
tially last to a greater extent when the sensory cues were
dissimilar (vs. similar) and chose the first beverage to a
greater extent when the sensory cues were similar (vs. dis-
similar) (?2 = 9.21, p < .01). Specifically, consistent with
H1, when sampling the two sequential beverages with simi-
lar sensory cues, most participants preferred the first bever-
age (Proportionfirst = 76.19% vs. Proportionlast = 23.81%;
?2 = 5.76, p < .05), but when sampling the two beverages
with dissimilar sensory cues, most participants preferred the
last beverage (Proportionfirst = 30.43% vs. Proportionlast =
69.57%; ?2 = 3.52, p < .07).
Discussion
The results of Study 1a show that when sampling a
sequence of two products with similar sensory cues, con-
sumers prefer the first sampled product; however, when the
products have dissimilar sensory cues, consumers prefer the
last sampled product in the sequence. Study 1b, another
field experiment, replicates these findings with a different
product category.
Study 1b: Method
Design, Participants, and Procedure
Study 1b has a similar design and procedure as Study 1a.
Study 1b is also a field experiment conducted at a casual
dining restaurant in the northeastern United States, in col-
laboration with the restaurant management, but we used
chocolates instead of beverages. In addition, whereas the
products in the sensory-dissimilar condition in Study 1a dif-
fered on the sensory aspects of taste and color, in Study 1b,
the products were identical in terms of visual appearance
and differed only on the sensory aspect of taste. To avoid
familiarity biases, the chocolates used as products in this
experiment were obtained from a specialty store located in
a different town from the restaurant. We determined the
chocolate selections using a pretest (n = 16). In the pretest,
participants sampled and rated the taste of several types of
chocolate (seven-point scale; 1 = “very bad taste,” and 7 =
“very good taste”) (see, e.g., Elder and Krishna 2010). Par-
ticipants indicated their taste perceptions immediately after
each sampling (rather than at the end of the sequence, as in
the main studies) and completed filler tasks between each
chocolate sampling to avoid potential carryover effects. We
chose two varieties of milk chocolates for the similar sen-
sory cue condition on the basis of the pretest results (M =
4.25 vs. M = 4.31; F(1, 15) = .03, p = .88). For the dissimi-
lar sensory cue condition, we chose one of these milk
chocolates and a raspberry-flavored chocolate (M = 4.25 vs.
M = 4.06; F(1, 15) = .18, p = .68).
In the main experiment, as in Study 1a, we created a
cover story suggesting that the restaurant was considering
adding chocolates to their menu and wanted customer feed-
back. The restaurant already offers customers chocolate-
based options, including chocolate beverages and various
types of cakes and cookies; therefore, we considered this
cover story credible. Fifty-one restaurant patrons (Mage =
38 years, 26% female) participated in the experiment in
exchange for a free drink and complimentary chocolates.
We randomly offered restaurant patrons two bite-sized
chocolate samples that were either similar to or different
from each other in terms of taste. The survey instructed par-
ticipants to sample the two chocolates sequentially. The
order of the chocolates was counterbalanced across condi-
tions. Participants responded to a series of questions,
including the key dependent variable of product preference
(“Between the two chocolates that you sampled, which one
did you like more?”) and a manipulation check question
regarding the extent to which the sampled chocolates were
similar to or different from each other in terms of taste (1 =
“extremely similar,” and 7 = “extremely different”).
Results
Manipulation check. Our results were consistent with
the manipulations. Participants in the sensory-dissimilar
(vs. sensory-similar) condition perceived greater difference
between the chocolates (Msimilar = 3.04 vs. Mdissimilar = 6.0;
F(1, 48) = 56.52, p < .01).
Main test. Consumers chose the chocolate sampled
sequentially last to a greater extent when the sensory cues
were dissimilar (vs. similar) and chose the first chocolate to
a greater extent when the sensory cues were similar (vs. dis-
similar) (?2 = 7.07, p < .01). Specifically, consistent with
H1 and the findings of Study 1a, when sampling the two
sequential chocolates with similar sensory cues, a greater
proportion of participants preferred the first chocolate (Pro-
portionfirst = 69.23% vs. Proportionlast = 30.77%; ?2 = 3.85,
p < .05), but when sampling the two chocolates with dis-
similar sensory cues, a higher proportion of participants
preferred the last chocolate (Proportionfirst = 32.0% vs. Pro-
portionlast = 68.0%; ?2 = 3.24, p < .08).
Discussion
Study 1b replicates the findings of Study 1a and shows that
when sampling a sequence of two chocolates with similar
sensory cues, consumers prefer the first sampled product;
however, they prefer the last sampled product in the
sequence when the products have dissimilar sensory cues.
Next, Study 1c examines whether dissimilarities on multi-
ple sensory cues might have different effects than dissimi-
larity on one sensory cue.
Study 1c: Effects of Single Versus
Multiple Sensory Cues
Study 1a examined the effects of varying multiple sensory
cues (color and taste), and Study 1b examined the effects of
varying a single sensory cue (taste). However, these studies
did not examine the effects of varying a single sensory cue
versus multiple sensory cues, which is a relevant factor for
products in many real-world contexts. Thus, Study 1c exam-
ines whether the effects of sensory dissimilarity change
when either one or two sensory cues are varied. In addition,
whereas Studies 1a and 1b used food and beverage prod-
ucts, Study 1c uses a nonfood product (scented paper strips,
similar to those provided at department stores to sample fra-
grances).
Design, Participants, and Procedure
The key sensory cues in Study 1c involved the scent of the
fragrance and the color of the testing strips. Participants
were given two scented paper strips and instructed to sniff
them sequentially. The study was a between-subjects design
experiment with four manipulated conditions: the two
scented strips had (1) similar colors and similar scents, (2)
similar colors but dissimilar scents, (3) dissimilar colors but
similar scents, or (4) dissimilar colors and dissimilar scents.
We counterbalanced the order in which participants sam-
pled each scent strip to prevent the specific scent strip serial
position from influencing the overall results. One hundred
sixty-three students from a major U.S. university (Mage =
23 years; 55% female) participated in the experiment in
exchange for course credit.
Two independent pretests were conducted to determine
the appropriate colors and scents. In the first pretest (n =
16), participants were asked to evaluate five colors of scent
strips in terms of liking and desirability on a seven-point
scale (1 = “low,” and 7 = “high”). Participants provided
their evaluations immediately after sampling each of the
strips (rather than at the end of a sequence, as in the main
studies). We chose blue- and green-colored scent strips
because these colors had equally favorable evaluations in
the pretest (M = 4.91 vs. M = 4.88; F(1, 15) = .01, p = .93).
We conducted a second pretest (n = 18) to determine the
appropriate scents to be used in the main experiment. Par-
ticipants evaluated the smells of multiple scents (on white
testing strips) on a seven-point scale (1 = “very bad,” and 
7 = “very good”). There were filler tasks between each sam-
pling, and participants indicated their evaluation immedi-
ately after each sampling rather than at the end of a
sequence. Participants rated lavender and jasmine scents as
equally favorable in the pretest (M = 4.39 vs. M = 4.28;
F(1, 17) = .16, p = .69). Therefore, for the dissimilar sen-
sory cue condition, we used lavender and jasmine scents,
whereas for the similar sensory cue condition, we used two
variations of lavender scent (which differed slightly in
terms of intensity).
In the main study, as in Study 1b, the key dependent
variable was product preference (“Between the two scent-
testing strips that you sniffed, which one did you like
more?”). As a manipulation check, participants indicated
their perceived (dis)similarity between the two sampled
products (seven-point scale; 1 = “extremely similar,” and 
7 = “extremely different”).
Results
Manipulation check. Compared with when both the
color and the scent were similar (M = 2.74), participants
perceived greater dissimilarity when only the color of the
strip was varied (M = 3.84; t(82) = 3.21, p < .01), when only
the scent of the fragrance was varied (M = 3.89; t(89) =
3.15, p < .01), and when both the color and scent were var-
ied (M = 4.15; t(78) = 3.96, p < .01). There were no differ-
ences in perceived dissimilarity between the latter three
conditions (all p-values > .30).
Main test. There were no effects of counterbalancing for
each of the four manipulated conditions (all ?2 values < .3
and all p-values > .60). As we hypothesized, when sequen-
tially evaluating two scent strips with sensory similarity,
most participants preferred the fragrance associated with
the first scent strip in the sequence (Proportionfirst = 71.74%
vs. Proportionlast = 28.26%; ?2 = 8.70, p < .01). However,
most participants preferred the fragrance of the last scent
strip in the sequence when only the color of the strip varied
(Proportionfirst = 34.21% vs. Proportionlast = 65.79%; ?2 =
3.79, p < .06), when only the scent varied (Proportionfirst =
33.33% vs. Proportionlast = 66.67%; ?2 = 5.0, p < .05), and
when both the color and scent varied (Proportionfirst =
35.29% vs. Proportionlast = 64.71%; ?2 = 2.94, p < .10). In
essence, the preference pattern for the similar sensory cue
condition differed from that of the dissimilar sensory cue
conditions—when only the strip color was different (?2 =
11.83, p < .01), when only the scent was different (?2 =
13.46, p < .01), and when both the strip color and fragrance
scent were different (?2 = 10.55, p < .01). There were no
significant differences in preferences across the latter three
conditions (all p-values > .80).
Discussion
The results of Study 1c highlight the robustness of our pre-
vious studies’ findings in the context of a nonfood product
(scent sampling strips). As in Studies 1a and 1b, there were
primacy effects when the sequentially sampled products
had sensory similarity and recency effects when the sequen-
tially sampled products had sensory dissimilarity, and this
recency effect was of equal magnitude when the dissimilar-
ity was for one or two sensory cues. Notably, changing the
strip’s color influenced scent preferences even though the
strip was not directly related to the fragrance. Such a find-
ing has implications for emerging research on cross-modal
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sensory effects, whereby visual cues can influence olfactory
perceptions (Hanson-Vaux, Crisinel, and Spence 2013).
Next, Study 2 examines whether the effects of cue
(dis)similarity extend to nonsensory cues.
Study 2: Sensory Versus
Nonsensory Cues
Prior research has demonstrated that people process sensory
and nonsensory cues differently. Compared with nonsen-
sory cues, sensory cues are typically ambiguous and more
difficult to encode and retrieve (Shapiro and Spence 2002). As
a result, for example, satiety, which is relevant for sensory
cues, has less relevance for nonsensory cues (Inman 2001).
We theorize that when evaluating a sequence of sensory-
rich products, the effects of sensory habituation (Morewedge,
Huh, and Vosgerau 2010) will lead to primacy effects (pref-
erence for first sampled product) when the sampled prod-
ucts have similar sensory cues, whereas effects related to
sensory trace fading (Zylberberg et al. 2009) will lead to
recency effects (preference for last sampled product) when
the sampled products have dissimilar sensory cues. If our
theorization holds, this pattern of effects should occur for
sensory but not nonsensory cues (see, e.g., Inman 2001)
because effects of sensory habituation and sensory trace
fading apply only to sensory cues.
As we noted previously, most prior studies on
sequences or order effects of nonsensory cues (e.g., brand
name, price discounts, warranty information) have focused
on such dependent variables as judgments and recall instead
of preference. These studies have typically found assimila-
tion versus contrast effects when people encounter nonsen-
sory cues that are similar versus dissimilar (see, e.g., Lynch,
Chakravarti, and Mitra 1991; Meyers-Levy and Sternthal
1993; Zhu and Meyers-Levy 2009). Although scholars have
applied assimilation and contrast effects in the context of
calorie estimations (Chernev 2011), categorization (Bless
and Schwarz 2010; Schwarz and Bless 1992), and digital
bundling (Elberse 2010), none of these studies are in the
context of actual experiential consumption of sensory-rich
products. We predict that the effects related to sensory
habituation and sensory trace fading will hold in the context
of experiential sensory cues but not for nonsensory cues.
Therefore, we propose that the effects observed in Studies
1a–c will hold for (dis)similarity of sensory cues regardless
of the accompanying nonsensory cue’s (dis)similarity.
H2: When sampling a sequence of products, consumers will
prefer the first product (primacy effect) when the sampled
products have similar sensory cues and the last product
(recency effect) when the sampled products have dissimi-
lar sensory cues, regardless of whether the accompanying
nonsensory cues are similar or dissimilar.
Design, Participants, and Procedure
We tested H2 with a 2 (sensory cues: similar vs. dissimilar) ?
2 (nonsensory cues: similar vs. dissimilar) between-subjects
design experiment. One hundred seventy-five students from
a major U.S. university (Mage = 24 years; 50% female) par-
ticipated in exchange for complimentary beverages and
course credit. The same beverage sets used in Study 1a
were used in Study 2, in addition to the same manipulation
for similar versus dissimilar sensory cues. Consistent with
prior studies (e.g., Inman 2001), brand name was the non-
sensory cue, which we manipulated by telling participants
that both the beverages were of either the same brand (simi-
lar nonsensory cues condition) or different brands (dissimi-
lar nonsensory cues condition). We did not use actual brand
names because we wanted to avoid familiarity bias and
affective sensory reactions to actual brand names (Keller
and Lehmann 2006). We instructed participants to sample
the two beverages (4 ounces each) sequentially, as in Study
1. We measured product preference, the key dependent
variable in Study 2, the same way as in Studies 1a–c.
Results
We counterbalanced the beverages to ensure that the serial
position of a particular beverage did not influence the
results. There were no effects of the counterbalancing on
product preference across the four experimental conditions
(all ?2 values < .9, and all p-values > .35).
We did not expect an interaction effect, because we did
not expect the nonsensory cue of brand name to have any
effect on the relationship between sensory cue (dis)similar-
ity and product preference; that is, the effects of sensory
(dis)similarity on product preference should be the same
regardless of whether the brand names were similar or dis-
similar. Consistent with such an expectation, the effects of a
2 (sensory cues: similar vs. dissimilar) ? 2 (nonsensory
cues: similar vs. dissimilar) logistic regression on product
preference showed a lack of an interaction effect (Wald ?2 =
.01, p = .92), which follow-up tests also highlighted. When
the nonsensory cues were similar, with similar sensory
cues, more consumers preferred the first beverage (Propor-
tionfirst = 64% vs. Proportionlast = 36%; ?2 = 3.92, p < .05),
and with dissimilar sensory cues, more consumers preferred
the last beverage (Proportionfirst = 33.33% vs. Proportionlast
= 66.67%; ?2 = 4.67, p < .05). When the nonsensory cues
were dissimilar, the pattern of results was the same; that is,
with similar sensory cues, more consumers preferred the
first beverage (Proportionfirst = 64.86% vs. Proportionlast =
35.14%; ?2 = 3.27, p < .08), and with dissimilar sensory
cues, more consumers preferred the last beverage (Propor-
tionfirst = 31.82% vs. Proportionlast = 68.18%; ?2 = 5.82, p <
.05). Figure 1 graphically presents these results.
Follow-up tests also show that overall, when sampling
two beverages with similar sensory cues, participants pre-
ferred the first beverage in the sequence (Proportionfirst =
64.37% vs. Proportionlast = 35.63%; ?2 = 7.18, p < .01),
implying primacy effects. However, when sampling two
beverages with dissimilar sensory cues, more participants
preferred the last beverage in the sequence (Proportionfirst =
32.56% vs. Proportionlast = 67.44%; ?2 = 10.47, p < .01),
implying a recency effect. Overall, the preference pattern
differed for similar versus dissimilar sensory cues (?2 = 17.52,
p < .01). In contrast, there were no such effects for similar
versus dissimilar nonsensory cues. For both the similar and
dissimilar nonsensory cue conditions, an equal proportion
of participants preferred the first and second beverages
(similar: Proportionfirst = 50.0% vs. Proportionlast = 50.0%;
?2 = 0, p = 1.0; dissimilar: Proportionfirst = 46.91% vs. 
Proportionlast = 53.09%; ?2 = .31, p = .58). Overall, the
preference pattern did not differ for similar versus dissimilar
nonsensory cues (?2 = .16, p = .69). These results support H2.
Discussion
The results of Study 2 again showed that when sampling
two products (beverages) with similar sensory cues, con-
sumers preferred the first product in the sequence, and
when sampling two products with dissimilar sensory cues,
consumers preferred the last product, regardless of whether
the accompanying nonsensory cue was similar or dissimilar.
Moreover, we did not observe primacy or recency effects in
the context of nonsensory cue (dis)similarity. These find-
ings provide some evidence that effects related to sensory
habituation and sensory trace fading hold for sensory but
not nonsensory cues. These results are also conceptually
consistent with findings of prior studies in different
domains that report, for example, higher variety seeking for
sensory versus nonsensory attributes (Inman 2001). Next, in
Study 3, we attempt to provide more direct evidence regard-
ing the role of sensory habituation and sensory trace fading
by examining the role of sensory interruption.
Study 3: Effects of Sensory
Interruption
We theorize that two opposing effects occur when people
construct preferences after sampling a sequence of sensory-
rich products, and the level of similarity between the sen-
sory cues of the sampled products will influence the relative
dominance of each of these effects (sensory habituation vs.
sensory trace fading). Specifically, we propose that when
sampling a sequence of products with similar sensory cues,
the dominance of sensory habituation will create greater
preference for the first sampled product. In contrast, when
the sampled products have dissimilar sensory cues, sensory
trace fading will lead to greater preference for the product
sampled last. In Study 3, we examine whether sensory
interruption during the sampling sequence weakens the
effects of sensory habituation. Sensory interruption between
two sensory-rich stimuli clears the trace of the earlier sensory
cue and enhances the sensitivity of the later sensory cue.
For example, research has shown that smelling coffee beans
between smelling different fragrances acts as a form of sen-
sory interruption because the coffee bean smelling task pre-
sumably cleanses the nasal palate after each fragrance
evaluation (Cleary et al. 2010; Secundo and Sobel 2006).
In Studies 1a–2, participants sampled the sensory-rich
products without interruption between each product sam-
pling. Study 3 examines whether having consumers smell a
cup of coffee beans during a sequence of sampled scent
strips changes the pattern of results observed thus far. That
is, suppose that a consumer smells one scented strip, smells
a cup of coffee beans, and then smells the second scented
strip, with both the strips being of the same color but with
either similar or dissimilar fragrance scents. Will the con-
sumer’s preference be different for this sequence than
when, instead of the coffee beans, he or she smells
unscented cotton balls? Moreover, will either of these
sequences lead to different preference patterns than what
we have observed in our previous studies? Note that
smelling coffee beans between evaluating scented strips has
strong practical relevance because many stores offer con-
sumers the opportunity to do so between sampling of
scented strips (Veramendi, Herencia, and Ares 2013).
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FIGURE 1
Study 2: Effects of Sensory and Nonsensory Cues on Product Preference
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As noted previously, when evaluating products on
olfactory aspects, from a conceptual standpoint, there will
be primacy effects (resulting from sensory habituation) as
well as recency effects (resulting from subsequent experi-
ences fading sensory traces). Having consumers smell cof-
fee beans between scent evaluations acts as an interruption
to the sensory habituation process. That is, smelling coffee
or coffee beans reduces sensory habituation (Secundo and
Sobel 2006). If our conceptualization related to sensory
habituation is correct, having participants smell coffee
beans between two olfactory-related products (e.g., scented
strips) should reduce primacy effects for products with
similar sensory cues. In other words, there should be a ten-
dency for recency effects for sequentially sampled products
regardless of sensory (dis)similarity when there is sensory
interruption in the sequence. Thus, we propose the following:
H3: In the presence of a sensory interruption, when sampling a
sequence of sensory-rich products, consumers will prefer
the last product sampled (recency effect) regardless of the
level of similarity between the sensory cues of the sam-
pled products.
Design, Participants, and Procedure
We tested H3 using a 2 (sequentially sampled products:
similar vs. dissimilar) ? 2 (sensory interruption: absent vs.
present) between-subjects design experiment. One hundred
eight students from a major U.S. university (Mage = 22
years; 52% female) participated in exchange for course
credit. Study 3 used the same set of (dis)similar scents as
Study 1c. However, whereas Study 1c varied the colors of
the scented strips, we kept the color of the strips constant in
Study 3 (white). Thus, in the dissimilar condition, we varied
only the sensory cue of olfaction (fragrance). For the sec-
ond factor, participants were asked to smell a cup of coffee
beans (sensory interruption present condition) or a cup of
unscented cotton balls (sensory interruption absent condi-
tion). In terms of procedure, after participants arrived at the
lab, they were seated at a table with two white-colored
scent strips (similar vs. dissimilar scents) in Ziploc bags and
a cup filled with either coffee beans or cotton balls. For the
similar sensory cue condition, we used two variations of
lavender scent, whereas for the dissimilar sensory cue con-
dition, we used lavender and jasmine scents. Participants
were asked to sniff the first scented strip, then the contents
of the cup (containing coffee beans or cotton balls), fol-
lowed by the second scented strip. We counterbalanced the
order of strips. The key dependent variables were similar to
those used in our previous studies.
Results
Manipulation check. As we expected, participants in the
dissimilar (vs. similar) sensory cue condition perceived a
greater difference between the scents (Mdissimilar = 4.47 vs.
Msimilar = 2.58; F(1,106) = 43.56, p < .01). Thus, we con-
sider our manipulation successful.
Main test. The exact strips were counterbalanced, and
there were no effects of counterbalancing across all condi-
tions (all ?2 values < .80, and all p-values > .35). The
results of a logistic regression showed an interaction effect
between sensory cues (similar vs. dissimilar) of the sequen-
tially sampled products and sensory interruption (absent vs.
present) on product preference (Wald ?2 = 3.46, p < .07). As
we predicted, in the absence of sensory interruption (i.e.,
smelling the unscented cotton balls), when sampling two
similar scents, a greater proportion of participants preferred
the first option in the sequence (Proportionfirst = 71.43% vs.
Proportionlast = 28.57%; ?2 = 5.14, p < .05), implying pri-
macy effects; when sampling two dissimilar scents, prefer-
ence was higher for the last option in the sequence (Propor-
tionfirst = 30.77% vs. Proportionlast = 69.23%; ?2 = 3.85, p <
.05), implying recency effects. Furthermore, consistent with
H3, in the presence of sensory interruption (i.e., smelling
the coffee beans), participants preferred the last option in
the sequence regardless of whether the scents were similar
(Proportionfirst = 33.33% vs. Proportionlast = 66.67%; ?2 =
3.0, p < .10) or dissimilar (Proportionfirst = 29.63% vs. Pro-
portionlast = 70.37%; ?2 = 4.48, p < .05). Overall, in the
absence of sensory interruption, the preference pattern dif-
fered for similar (primacy effects) versus dissimilar sensory
cues (recency effects) (?2 = 8.93, p < .01). However, there
were no effects of similar versus dissimilar sensory cues on
preferences in the presence of sensory interruption (?2 =
.09, p = .77). Figure 2 graphically presents these results.
Discussion
The results of Study 3 provide additional evidence regard-
ing our proposed theorization. Consistent with our previous
studies, consumers sampling a sequence of products with
similar (dissimilar) sensory cues preferred the first (last)
option in the absence of sensory interruption; however, the
pattern of effects changed in the presence of a sensory inter-
ruption in the sequence. That is, when consumers smelled a
cup of coffee beans between smelling two sequential
scented strips, they exhibited greater preference for the last
option in the sequence regardless of sensory similarity. In
other words, having a sensory interruption in the sequence
presumably weakened the effects of sensory habituation,
and thus, recency effects emerged. This finding is consis-
tent with prior studies demonstrating weakening of sensory
habituation with coffee smelling (e.g., Secundo and Sobel
2006) and provides additional evidence for our theorized
effects related to sensory habituation. Note that the effects
of sensory interruption are not merely an effect of a time lag
between the sampled scented strips, because in the condi-
tion without sensory interruption, participants smelled a
similar cup with unscented cotton balls. Although some
studies have raised concerns about the usefulness of coffee
beans as nasal palate cleansers when smelling a sequence of
scents, several studies have demonstrated their effectiveness
(Veramendi, Herencia, and Ares 2013). Next, in Study 4a,
we examine scenarios related to a sequence of three products.
Study 4a: Sampling a Sequence of
Three Products
Study 4a has two key objectives. First, we attempt to
enhance the robustness of our previous studies’ key findings
by examining the effects of sampling from a three-product
sequence and with a different set of products (recorded
music clips). Second, and more importantly, we attempt to
provide additional evidence regarding our theorization.
Specifically, we have proposed that for a sequence of prod-
ucts with similar sensory cues, primacy effects will result
from sensory habituation, whereas for a sequence of prod-
ucts with dissimilar sensory cues, recency effects will result
from sensory trace fading with subsequent sensory experi-
ences. If this theorization holds, a sequence of three products
with similar sensory cues should yield greatest preference for
the first sampled product, followed by the second sampled
product, followed by the third sampled product. Conversely,
a sequence of three products with dissimilar sensory cues
should yield greatest preference for the last sampled prod-
uct, followed by the second sampled product, followed by
the first sampled product. We test these theoretical claims in
Study 4a.
Design, Participants, and Procedure
Study 4a was a single-factor between-subjects experiment
with three music clips that were either similar or dissimilar
to one another (in terms of tempo, genre, and rhythm). First,
we conducted a pretest (n = 40) to determine music clips
that were similar or dissimilar to one another but had com-
parable favorability evaluations. We conducted both the
pretest and the main experiment with a national online
panel of American participants; we used foreign music clips
to avoid familiarity bias.
In the pretest, we measured participants’ evaluations by
asking them three questions on seven-point scales related to
overall rating of the music clip (1 = “very unpleasant,” and
7 = “very pleasant”), their liking (1 = “hated it,” and 7 =
“loved it”), and how enjoyable the music piece was (1 =
“not at all enjoyable,” and 7 = “very enjoyable”). Partici-
pants completed their evaluations immediately after listen-
ing to each music clip, and there were filler tasks between
each clip. Using the results of the pretest, we chose three
music clips that were similar to one another and had compa-
rable levels of evaluation (M = 4.16 vs. M = 4.13 vs. M =
4.32; all p-values > .40 for pairwise comparisons). Simi-
larly, we chose three music clips that were dissimilar in
terms of tempo, genre, and rhythm but had comparable lev-
els of evaluation (M = 4.28 vs. M = 4.06 vs. M = 4.36; all
p-values > .30 for pairwise comparisons). Overall, all the
six clips had the same level of favorable evaluations (all p-
values > .30). The three similar music clips were salsa/Latin
musical pieces, all of which had between 93 and 96 beats
per minute (tempo), and the three dissimilar music clips
were instrumental pieces that ranged widely in their tempo,
instrument use (classical instruments vs. synthesizer), and
overall genre.
Seventy-three respondents (Mage = 32 years; 33%
female) from a national online panel of people residing in
the United States participated in exchange for monetary
compensation. Participants completed the study on a com-
puter on which they first listened to a sequence of three 25-
second music clips that were either similar or dissimilar.
The website software (Qualtrics) randomized the sequence
in which the participants listened to each music clip. After-
ward, participants responded to a series of questions,
including the key dependent variable of product preference
(“Between the three music clips that you heard, which one
did you like the most?”) and a manipulation check question
related to perceived (dis)similarity between the three music
clips.
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FIGURE 2
Study 3: Effects of Sensory Interruption on Preferences
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Results
Manipulation check. As we expected, participants in the
dissimilar (vs. similar) music condition perceived greater
dissimilarity between the music clips (Mdissimilarity = 4.77
vs. Msimilarity = 2.74; F(1, 71) = 31.58, p < .01). Thus, we
conclude that our manipulation was successful.
Main test. Overall, the preference patterns were differ-
ent for the similar versus dissimilar music clip conditions,
with primacy effects for similar music clips and recency
effects for dissimilar music clips (?2 = 30.03, p < .01). Con-
sistent with our theorization about the effects of sensory
habituation, when sampling the three similar music clips,
participants exhibited the greatest preference for the first
music clip, followed by the second and third clips (Propor-
tionfirst = 60.53% vs. Proportionsecond = 28.95% vs. Propor-
tionthird = 10.52%; ?2 = 14.58, p < .01). Preference for the
first sampled product was statistically greater than that for
the second sampled product (?2 = 4.24, p < .05), and prefer-
ence for the second sampled product was in turn greater
than that for the third sampled product (?2 = 3.27, p < .08).
In contrast, and consistent with theorizing related to sensory
trace fading effects, when sampling the three dissimilar
music clips, participants exhibited the greatest preference
for the third music clip, followed by the second and first
clips (Proportionthird = 62.86% vs. Proportionsecond =
31.43% vs. Proportionfirst = 5.71%; ?2 = 17.20, p < .01).
Follow-up tests show that the preference for the third sam-
pled product was statistically greater than that for the sec-
ond sampled product (?2 = 3.67, p < .06), and the prefer-
ence for the second sampled product was in turn greater
than that for the first sampled product (?2 = 6.23, p < .05).
Figure 3 graphically presents these findings.
Discussion
The results of Study 4a provide further evidence for our
theorization. Consistent with the proposed effects of sen-
sory habituation, there is a declining rate of preference for
the sampled products from the first through the third when
the sensory cues are similar. In contrast, and consistent with
our theorizing related to sensory trace fading with subse-
quent sensory experiences, participants showed strongest
preference for the third sampled products, with declining
rates of preference for the second and first sampled prod-
ucts when the products have dissimilar sensory cues. Study
4b examines the effects of providing an indifference option.
Study 4b: Effects of an Indifferent
Option
Studies 1a–4a involve forced choice scenarios, wherein par-
ticipants did not have the choice to be indifferent to the
options. In contrast, in Study 4b, we attempt to enhance the
robustness of our findings by examining the effects of pro-
viding an indifference option. That is, when asked about
their preference for the item they liked most, participants
were given the option of being indifferent to the two
sequentially sampled products.
Design, Participants, and Procedure
Study 4b’s design is similar to Studies 1a and 1b and uses
similar products to those of Study 4a. That is, Study 4b is a
single-factor between-subjects experiment with two music
clips that were either similar or dissimilar to each other (in
terms of tempo, genre, and rhythm). We selected the two
similar and dissimilar music clip pairs from the mix used in
Study 4a using the same pretest. Specifically, we chose two
music clips that were very similar to each other and had
comparable evaluations (M = 4.16 vs. M = 4.13; F(1, 39) =
.03, p = .86) and then two music clips that were dissimilar
in terms of tempo, genre, and rhythm but had comparable
evaluations (M = 4.28 vs. M = 4.06; F(1, 39) = .54, p = .47).
In essence, the four clips had the same level of favorable
evaluation (all p-values > .40).
One hundred eighteen students from a major U.S. uni-
versity (Mage = 23 years; 51% female) participated in
exchange for course credit. Participants completed the
study on a computer on which they first listened to the two
25-second music clips that were either similar or dissimilar.
We counterbalanced the sequence in which the participants
listened to each music clip to ensure that the serial position
of a particular music clip did not bias the outcomes. There
were no effects of counterbalancing on preferences for the
similar music clips (?2 = 1.66, p = .44) or the dissimilar
music clips (?2 = 1.15, p = .56). Participants responded to a
series of questions, including product preference (“Between
the two music clips that you heard, which one did you like
more?”) and perceived similarity/dissimilarity between the
music clips (the manipulation check). The product prefer-
ence measure was phrased the same way as in our previous
studies, except that participants were allowed to select the
option of being indifferent (equal preference) to the two
sampled music clips.
FIGURE 3
Study 4a: Sampling Sequence of Three Products
Proportion preferring first product
Proportion preferring second product
Proportion preferring third product
70
60
50
40
30
20
10
0
10.52
28.95
5.71
60.53
31.43
62.86
Pr
op
or
tio
n 
(P
erc
en
tag
e) 
of 
Pa
rti
cip
an
ts
Similar 
Sensory Cues
Dissimilar 
Sensory Cues
Results
Manipulation check. Consistent with the manipulations,
participants in the sensory-dissimilarity (vs. sensory-
similarity) condition perceived greater dissimilarity
between the music clips (Mdissimilarity = 5.20 vs. Msimilarity =
3.44; F(1, 116) = 35.54, p < .01). Thus, we conclude that
our manipulation was successful.
Main test. Introducing an indifference option did not
change the pattern of results. Consistent with our hypothe-
sis (H1) and the findings of our previous studies, we found
primacy effects for the similar music clips and recency
effects for the dissimilar music clips (?2 = 21.95, p < .01).
Specifically, for the two similar music clips, there was
greater preference for the first music clip (Proportionfirst =
62.96% vs. Proportionlast = 22.22%, with 14.82% choosing
the indifference option; ?2 = 21.78, p < .01). Follow-up
tests show that the preference for the first clip was greater
than for the last clip (?2 = 10.52, p < .01). In contrast, for
the dissimilar music clips, participants had greatest prefer-
ence for the last music clip (Proportionfirst = 35.94% vs.
Proportionlast = 62.50%, with 1.56% choosing the indiffer-
ence option; ?2 = 35.84, p < .01). Follow-up tests show that
the preference for the last clip was greater than for the first
clip (?2 = 4.59, p < .05).
Discussion
The findings of Study 4b enhance the robustness of our
findings. Even when participants were given the choice to
be indifferent to the options, the pattern of results remains
the same as that observed in our previous studies.
General Discussion
Summary and Conclusions
The results of seven experimental studies—conducted
across diverse settings and groups of consumers (through
field experiments, through lab studies, and with online pan-
els of participants) and using different types of products
(fragrances, beverages, chocolates, and music)—show that
sequential sampling of sensory-rich products and the degree
of (dis)similarity between the sensory cues (related to
visual, olfactory, gustatory, and auditory aspects) of the
sampled products influences consumer choices. Specifi-
cally, when sampling products with similar sensory cues,
there are primacy effects leading to higher preference for
the first sampled product. In contrast, when sampling prod-
ucts with dissimilar sensory cues, there are recency effects,
whereby there is greater preference for the last sampled
product.
Two contrasting theoretical effects occur when sam-
pling sensory-rich products. The theory of sensory habitua-
tion (Morewedge, Huh, and Vosgerau 2010) predicts
decreasing sensitization or reduced liking for products in a
sequence, whereby the sensory-rich product sampled first in
a sequence will be liked relatively more than products sam-
pled sequentially later. Therefore, sensory habituation pre-
dicts primacy effects (i.e., preference for the first product in
a sequence). In contrast, the theory of sensory trace fading
(Zylberberg et al. 2009) predicts that the experience associ-
ated with a sequentially earlier sensory experience will fade
with additional sensory experiences. Thus, sensory trace
fading theory will predict recency effects, whereby con-
sumers will exhibit greater preference for the product sam-
pled last. We hypothesized that effects related to sensory
habituation will be more dominant when sampling a
sequence of products with similar sensory cues, whereas
sensory trace fading will be more dominant when sampling
a sequence of products with dissimilar sensory cues. The
results of our experiments support the proposed effects and
also provide evidence for the posited theoretical model.
We also found some direct evidence for the proposed
underlying process. For example, in Study 3, smelling cof-
fee beans between sampling scent strips diminished the sen-
sory experience traces associated with the first sampled
scent because smelling coffee beans perceptually cleanses
the nasal palate (Cleary et al. 2010; Secundo and Sobel
2006). As a result, the presence of a sensory interruption led
to recency effects in terms of preference for the last sam-
pled product. Notably, in addition to providing process evi-
dence, sensory interruption is a managerially relevant mod-
erator. The results of Study 4a provide additional evidence
for our theorization by examining three-product sequences.
The results show that the preference pattern is ordinal. That
is, for the three products with similar sensory cues, partici-
pants had the greatest preference for the first sampled prod-
uct, followed by the second, and then the last, in diminish-
ing order of magnitude. Conversely, for the products with
dissimilar sensory cues, participants had the greatest prefer-
ence for the last sampled product, followed by the second,
and then the first. This pattern is consistent with the sensory
habituation effects predicted for similar sensory cues and
sensory trace fading effects for dissimilar sensory cues.
Marketers often use product sampling as an effective
promotional tool (Notte 2011; Wadhwa, Shiv, and Nowlis
2008). Despite its prevalence, there has been limited focus
on effects of sampling in the marketing literature, with prior
studies examining such factors as effects of distraction
while sampling products (Nowlis and Shiv 2005; Shiv and
Nowlis 2004) and how the sampling of a consumption cue
with high incentive value might enhance subsequent con-
sumption of other products (Wadhwa, Shiv, and Nowlis
2008). However, from a conceptual perspective, to the best of
our knowledge, this is the first study to examine the effects
of sampling products with similar versus dissimilar sensory
cues on product choices. Along these lines, ours is the first
research to examine how sensory habituation and sensory
trace fading effects influence preferences for sequentially
sampled products with different types of sensory cues.
These findings also have implications for the literature
stream on product sequences and order effects in general.
Most prior studies on order effects have examined nonsen-
sory cues and attributes (e.g., brand name, price discounts,
warranties) and have typically focused on outcomes related
to judgments (e.g., product evaluations). The present
research’s focus on sensory cues, actual experiential con-
sumption/sampling, and choices/preferences has both con-
ceptual and managerial implications. Specifically, from a
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conceptual perspective, the findings provide insights into
consumer choice processes when sampling multiple prod-
ucts with similar versus dissimilar sensory cues. Although
there is extant research on how consumer choices are con-
structed, no study to date has investigated the particular set
of sensory-related variables examined in this research. Our
findings also provide an understanding of how consumers
make choices when there are contrasting effects, such as
through sensory habituation and sensory trace fading.
Moreover, although there is emerging research in the
domain of sensory marketing (Krishna 2012), no study has
examined how (dis)similarity of sensory cues can influence
choices while sampling products in a sequence. Thus, our
findings contribute to a better understanding of the role of
sequential sensory cues on consumer choice formation.
Another key contribution of this research is that it rec-
onciles differences in research findings on order effects in
the context of choices/preferences for sensory-rich experi-
ential products. The results show that when sampling
sequential products with similar sensory cues, there are pri-
macy effects, but when sampling sequential products with
dissimilar sensory cues, there are recency effects. In the
context of these findings, it is not surprising that Manton-
akis et al. (2009) report primacy effects, especially for
shorter sequences, when participants in their experiment
sampled a sequence of wines, whereas Biswas, Grewal, and
Roggeveen (2010) report recency effects when participants
in their experiment sampled a sequence of flavored bever-
ages. O’Brien and Ellsworth (2012) also report results con-
sistent with recency effects for their experiment when par-
ticipants sampled a sequence of chocolates. In the
experiment conducted by Mantonakis et al. (2009), partici-
pants were not consciously made aware that the same wine
was presented multiple times in a sequence. However, on
the basis of our findings, we propose that sensory habitua-
tion may have had a dominating effect in Mantonakis et
al.’s study because the products had similar sensory cues,
and therefore, they observed primacy effects. An earlier
study by Dean (1980) also notes primacy effects. Although
Dean provides no specific details regarding the types of
stimuli (i.e., specific type of food or beverage) used in his
experiment, he does refer to a “palate desensitization”
effect (p. 109) while speculating about the reasons behind
the effects he observed. So in essence, sensory habituation,
which would also lead to “palate desensitization,” is likely
to have played a role in his experiment and is consistent
with the effects we observed when participants sampled
products with similar sensory cues.1 In contrast, in Biswas,
Grewal, and Roggeveen’s (2010) experiment, the beverages
in the sequence had different flavors. Along the same lines,
in O’Brien and Ellsworth’s (2012) experiment, participants
sampled a sequence of five chocolates, each with a different
flavor (milk, dark, crème, caramel, and almond).2 In the
context of our research, we propose that because of dissim-
ilar sensory cues, sensory trace fading effects were more
dominant for Biswas, Grewal, and Roggeveen (2010) and
O’Brien and Ellsworth (2012), and therefore, they observed
recency effects. Although the findings of previous studies
on order effects involving choices for sensory-rich products
might seem contradictory at first glance, the contradiction
can be resolved in the light of our findings.
Notably, in Study 2, we found that changing the color of
the scent strips had an effect on scent preferences even though
the scent strip was not an integral part of the fragrance. This
finding ties in with emerging research studies on cross-modal
sensory effects, which have demonstrated that visual cues
can influence olfactory perceptions (Hanson-Vaux, Crisinel,
and Spence 2013). The findings of Study 1c in the current
research show that such a cross-modal effect can also influ-
ence product choices in a sequence. Additional research is
needed to examine this cross-modal effect in further depth.
Our research differs from prior research that has exam-
ined the order effects of encountering a sequence of experi-
ential and informational stimuli (e.g., Lee, Frederick, and
Ariely 2006; Wilcox, Roggeveen, and Grewal 2011). For
example, Lee, Frederick, and Ariely (2006) find that con-
sumer evaluations of beer were more strongly affected
when the informational stimuli were presented before tast-
ing the beer. Wilcox, Roggeveen, and Grewal (2011) find a
similar pattern of results with different product categories
(e.g., chocolate, wine). In contrast, in our research, no infor-
mational stimuli were given to the participants (except in the
study in which we examined the effects of brand informa-
tion); instead, participants constructed choices only through
actual experiential sampling/consumption of the products.
Managerial and Regulatory Implications
Because practitioners have vested interests in understanding
how product sampling influences consumer behavior (Hein
2009; Tuttle 2011), it is pertinent to have a better under-
standing of how consumers make decisions when sequen-
tially sampling products with similar versus dissimilar sen-
sory cues and how these effects influence purchase behavior.
This topic is especially relevant because marketers can
often control the order and types of samples in a sequence.
The more than $1 billion that the food and beverage indus-
try spends annually on product sampling is evidence of its
importance (Horovitz 2011). Product samplings come in
different forms and often involve products with strong 
sensory cues. For example, in 2012, department store fra-
grances generated more than $500 million in sales, and fra-
grance sampling through scent strips in stores and magazine
inserts played an influential role in generating these sales.
Indeed, 12% of a fragrance’s price is devoted to marketing
and packaging, and companies consider the role of scent1However, note that Dean’s (1980) participants were between13 and 49 years of age, implying the presence of participants
below 18 years, whereas the other three studies mentioned
(Biswas, Grewal, and Roggeveen 2010; Mantonakis et al. 2009;
O’Brien and Ellsworth 2012) used adult (at least 18 years of age)
participants only. Therefore, care should be taken when comparing
the findings of Dean’s study with those of the other three studies
or the present study.
2We obtained details regarding the stimuli used in these three
studies (Biswas, Grewal, and Roggeveen 2010; Mantonakis et al.
2009; O’Brien and Ellsworth 2012) from the information provided
in the respective articles and/or through personal correspondence
with the respective lead authors.
strips an important factor in this budget (Thau 2012). Simi-
larly, stores such as Costco and other supermarkets fre-
quently provide food samples to consumers and observe
positive outcomes (Notte 2011) and repeat purchase behav-
ior (Hein 2009). Several research studies have also noted
both short-term and long-term positive effects of free prod-
uct sampling (Pauwels and Weiss 2008).
Moreover, retailers such as Saks Fifth Avenue and others
provide consumers with multiple fragrance samples in addi-
tion to scent strip samples (Louis 2011). Free product sam-
ples not only enhance the overall shopping experience but
also directly translate into sales. Indeed, managers have
recently begun to emphasize how availability of product
sampling can be correlated with product sales and have even
attributed the decreased sales of fragrances in 2012 to
restrictive sampling policies (IRI 2013). Given retailers’
increasing emphasis on allowing consumers to sample multi-
ple products, such as scent strips (Louis 2011), our findings
have strong managerial implications. Specifically, fragrance
companies and retailers have considerable flexibility in
determining the color of the scent strips as well as the dis-
play pattern of the fragrances. For example, whereas
Sephora usually uses the same white scent strip for all its
fragrance samples, Macy’s tends to have different (colored/
shaped) strips for each fragrance. At the same time, fragrance
companies and retailers are increasingly emphasizing multi-
ple sampling opportunities for consumers (Louis 2011). As
the results of our studies show, the color of the scent strips
and the (dis)similarity in the smell of the fragrances while
sampling can influence choices. In addition, sensory interrup-
tion can influence choices as well. These findings could be
helpful for companies and retailers when choosing optimal
display patterns and colors of scent strips and controlling
the sequence in which consumers sample the fragrances.
Online stores such as iTunes and Amazon.com provide
music samples before purchase. Other venues in which con-
sumers can sample sensory-rich products include food courts
at malls, where vendors often give out food samples to attract
potential customers (Lillegard 2011). In almost all these con-
texts, retailers/vendors can usually control the sequence in
which consumers experience these samples. Because retail-
ers often give out samples to drive sales for specific prod-
ucts for various reasons (e.g., to increase sales for higher
margin products, to cut down inventory; Notte 2011), they
can strategically position their product samples to influence
the sequential order in which consumers experience them.
The wine industry is another product category highly
dependent on product sampling. Sampling is a major suc-
cess factor for this industry, as reflected by the finding that
a high proportion of wine sales occur in tasting rooms
(Gomez 2010), and wine tasting events can translate into
significant increase in sales (Lockshin and Knott 2009).
Wines are not sampled in isolation. Often, the sampled
wines are similar (e.g., both wines are made with the Merlot
grape varietal) or dissimilar (e.g., one wine is Merlot and
the other is Cabernet Sauvignon). Sommeliers (i.e., wine
stewards) typically choose the sampling order of wines
(DeMarchi 2012) and can strategically set the sequence of
wine sampling, which in turn can influence choices. This
can be extended to other areas, including event planning
(i.e., selecting the presentation order for food, beverage,
and other sensory rich elements).
At a broader level, managers are increasingly focusing
on sensory and experiential aspects of marketing (Wyrley-
Birch 2013). As mentioned previously, managers have even
focused on sounds made by deodorant sprays, in addition to
other sensory cues, such as the smells, tastes, and colors
associated with products (Hall 2013). However, from prior
research, it is unclear how different combinations of sensory
cues might influence consumer choices in retail settings,
especially when consumers can sample these products. Our
research provides insights into how sensory cues associated
with sequentially sampled products can influence choices.
Limitations and Future Research Directions
We proposed that both sensory habituation and sensory trace
effects can influence preferences when sampling sensory-
rich products. The results of our studies provide support for
our theorizing. However, we did not undertake formal tests
of mediation for the underlying process. In addition, assimi-
lation and contrast effects can offer alternative process
explanations (see, e.g., Bless and Schwarz 2010; Chernev
2011). Further research should examine the underlying
process in greater depth and rule out potential alternative
explanations for the findings.
Across our studies, the products sampled by the con-
sumers had either similar or dissimilar sensory cues. It
might be worthwhile to examine the order effects when
consumers sequentially sample a mix of similar and dissimi-
lar sensory cues. The present research could also be
extended by examining the roles of relevant moderators
such as involvement or experience with the product or per-
sonality traits of the consumer (see, e.g., Argo and White
2012). Finally, we focused on product choices. Further
research should examine the sequential effects of sampling
products with similar versus dissimilar sensory cues on
other dependent variables, such as purchase intentions, will-
ingness to pay, and word-of-mouth activity. We hope that
our research will encourage work in these and related areas.
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